Objective: To validate four scales -outcome expectancies for purchasing fruit and for purchasing vegetables, and comparative outcome expectancies for purchasing fresh fruit and for purchasing fresh vegetables versus other forms of fruit and vegetables (F&V). Design: Survey instruments were administered twice, separated by 6 weeks. Setting: Recruited in front of supermarkets and grocery stores; interviews conducted by telephone.
Eating fruit and vegetables (F&V) has many positive health outcomes 1 . Children tend to eat more F&V when they are available in the home 2, 3 . Enabling adult food shoppers (with children at home) to purchase more F&V should increase home F&V availability, and thereby children's F&V consumption.
Outcome expectancies, a term commonly used in Social Cognitive Theory 4 , identify the good or not so good things (outcomes) that one believes will happen (expectancies) as a result of doing a behaviour. A concept roughly equivalent to outcome expectancies has appeared in many other psychosocial theories of behaviour: pros and cons in the Transtheoretical Model 5 , attitude to the act in the Theories of Reasoned Action and Planned Behaviour 5 , and benefits and costs in the Health Belief Model 5 . These constructs are often considered the motivational component of the model in that they provide the attracting or repelling forces for doing the behavior 5 . Outcome expectancies have been used extensively in research on physical activity 6 and have been demonstrated to influence F&V consumption in children 7 and adults 8 .
Behaviours, such as purchasing F&V, are usually considered motivated (i.e. are done for a reason or purpose). Knowing what the food shopper with children at home sees as the benefits and costs of purchasing F&V, and of purchasing fresh versus other forms of F&V, could identify the motivating factors for doing the behaviour, and thereby provide mechanisms to target to increase the purchase of F&V. Behaviour change interventions have been tailored to outcome expectancy type beliefs 9 . No scale has been developed to measure the outcome expectancies of purchasing F&V. Since the influences appear to differ for fruit versus vegetable intake 10, 11 , purchases of one are likely to be partially independent of purchases of the other, and require separate scales. Furthermore, purchase of F&V can occur in different forms (fresh, canned, bottled, frozen), and reasons for buying F&V in one form may vary from those for buying another.
The present study reports psychometric properties, including construct validation, of four new scales: outcome expectancies for purchasing fruit and for purchasing vegetables; outcome expectancies for purchasing fresh fruit and for purchasing fresh vegetables versus other forms of F&V. These were developed as part of a programme of research on influences on home availability of F&V, which was the primary validation variable.
Methods

Design
These data were collected as part of a validation study. Food shoppers were recruited in front of supermarkets and grocery stores to participate in two telephone interviews, separated by 6 weeks. Most agreeing to participate completed a telephone interview within a week of the initial contact at the store and were reinterviewed to assess test -retest reliability on the same questions 6 weeks later. Six weeks was deemed to be long enough that participants would not remember their responses from the first call, yet short enough that responses at the second interview would not be susceptible to meaningful change (e.g. seasonality). The interviews started on 25 March 2004 and were completed on 25 June 2004. The Institutional Review Board of the Baylor College of Medicine approved the research protocol. All participants provided signed informed consent during initial contact in the store.
Sample recruitment
An attempt was made to sample a broad distribution of supermarkets, and thereby of shoppers, across all regions of the city. A supermarket was defined as being part of a national chain and having 25 employees or more. One chain supermarket and one small independent grocery store were initially selected from all those in the City of Houston using a random number generator. (Houston has food deserts 12 and so two local grocery stores were added to get shoppers in this area.) For all stores, a 2-mile radius was formed using global information systems mapping procedures. Any other newly selected store within a 2-mile radius of the original store was eliminated from the sample frame, and stores were sequentially randomly sampled so that no ensuing store was within 2 miles. When stores refused to participate, the refusing store (or group of stores) was eliminated from the sampling frame. Six major supermarket chains (out of 15) in Houston provided permission to recruit research participants in front of their stores. As a result, only these supermarkets were kept in the selection procedure. This procedure resulted in the selection of 22 stores (20 large, two small) approximately evenly distributed throughout all neighbourhoods of the city. The survey was more heavily weighted toward supermarkets since proportionally more food shopping occurs there.
Once permission from the store manager was obtained, project staff recruited 11 to 12 people per store (five or six on weekdays, six on weekend days). Given our primary interest in home F&V availability for children, the inclusion criteria were being 19 years of age or older, having a child 18 years or younger in the home, and being the family's primary food purchaser. The recruiter was stationed at the entrance next to a card table with a sign announcing the purpose of the study. The recruiter approached every other person entering the store and asked if they were interested in participating in a study on food shopping practices. Recruiters recorded the perceived gender and ethnicity of those who refused participation and those who agreed to participate but were not eligible. Recruitment and interviews were conducted in Spanish, as necessary, by bilingual interviewers from a form translated into Spanish. Of the 248 people recruited in front of the stores, 161 (67.0%) completed the first interview by telephone. Six weeks after the initial interview, 122 (76.1%) completed the second telephone interview. Participants received $US 20 for completing the first interview and $US 20 for completing the second interview.
Item generation
Intensive (qualitative) telephone interviews were conducted with a consenting sub-sample (n ¼ 84) of participants in a previous study of the frequency of food shopping 13, 14 . The sub-sample was broadly representative of socio-economic and ethnic groups in Houston. One purpose of the intensive interview was to generate outcome expectancy statements (items) for purchasing F&V. The items in the current survey (see Table 2 ) were derived from statements in those interviews. The coinvestigators and staff reviewed the original statements, selected candidate items, and worked through several iterations of item statements for clarity and inclusion in this scale. A five-point response scale (strongly disagree, disagree, not sure, agree, strongly agree) was applied to each purchasing outcome expectancy item and assigned values 1 to 5. A six-point response scale (canned always, canned most of the time, not sure, fresh & canned about equal, fresh most of the time, and fresh always) was applied to each comparative purchasing outcome expectancy item and assigned values 1 to 6.
Social desirability of response Social desirability of response was measured using the 'Lie Scale' from the Revised Children's Manifest Anxiety Scale developed by Reynolds and Paget 15 . This subscale consists of nine items each coded yes/no. Principal components analysis using tetrachoric correlations for dichotomous data showed that 53.5% of the variance was accounted for by the first component. Loadings for the first component were moderate (0.48) to high (0.83). The internal consistency of the scale, based on Cronbach's a, was 0.77 in this sample 16 .
Home availability of F&V Thirty-five most commonly consumed fruit (13) , 100% fruit juice (three) and vegetable (19) 
Data analysis
IRT is an increasingly accepted set of psychometric theory that advances beyond Classical Test Theory (CTT) 18 approaches to measurement, which were formulated a while ago 19 -21 . IRT sequences items and respondents across a latent variable which permits a variety of additional forms of analysis, including assessment of whether all response categories contribute to the location of each item on the scale; the sequencing of items by 'difficulty of response' along the underlying variable; whether each item was 'fit' by the underlying variable; and whether the respondents and the items covered the same portions of the underlying variable 7 . IRT thereby enriches our understanding of the latent variable underlying the items, wherein the sequence of items along the 'difficulty of response' dimension confers meaning.
Item analyses, based on CTT methods, were performed to investigate item properties such as item difficulty (item mean and standard deviation, SD), discrimination (corrected item-total correlation) and scale reliability (Cronbach's a). To test for the unidimensionality of the items on a scale, one-, two-and three-factor principal component analyses with Varimax rotation were conducted, and percentage variance accounted for by each factor was estimated. For the CTT method, a single score was computed by summing the values. In IRT modelling, the Rasch model -a one-parameter model -was employed. Item response functions were assessed graphically to assess whether respondents used the full range of response options in completing the questionnaire and thereby meaningfully contributed to the functioning of an item. Rasch models were employed to estimate item difficulty (i.e. the sequence of items based on difficulty across the underlying variable). The range of difficulty estimates was compared against a desired range of 2 3.0 to þ3.0 (the IRT calibration of the latent variable in SD units). Item fit was evaluated by the in-fit mean-square (MNSQ) statistic. The criterion for acceptable fit is an in-fit MNSQ statistic between 0.75 and 1.33 18 . The person separation (PS) reliability index, a measure analogous to Cronbach's a
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, was computed and a Wright map of items and individuals was generated across the same underlying or latent variable to assess the items' coverage of the latent variable. Each participant's position on the latent variable was estimated using IRT procedures. Bivariate Pearson correlations were then conducted between each of the outcome expectancy scales and the corresponding scale of home availability and social desirability of response. Partial correlations were used to remove the influence of social desirability on the relationship of outcome expectancy with home availability.
Results
Response bias data
Of the 3426 people who were asked to participate in front of the stores, 261 agreed. Those agreeing tended to less likely be male or white and more likely to be black according to interviewer perception (see Table 1 ). Among those agreeing 13 did not qualify, but there were no statistically significant differences between those qualifying and those not ( Table 1) .
Among the 248 people who agreed to participate when contacted in front of the store and who qualified, 87 were not included in the analysis: 70 could not be contacted by telephone, four had duplicate identifiers and 13 had technical difficulties in data transmission. There were no statistically significant differences in gender or ethnicity between these two groups ( Table 2) .
Characteristics of baseline and later samples
The average age of the respondents to both surveys was 38.3 years and they had a mean of 2.5 children ( Table 2) . Seventy-seven per cent were female. Sixty-two per cent spoke all or mostly English at home. Most (86%) were ethnic minority and half (50%) had a high school degree or less. There were no statistically significant differences in these characteristics between those completing both surveys and those completing the first survey only.
Fruit purchasing outcome expectancies (FPOE)
Respondents tended to most frequently use the 'strongly agree' category for most items as indicated by the mean item response (Table 3) , except for items on expense of fruit and needing fruit for recipe preparation. All FPOE items were at least moderately discriminating (corrected item-total correlations greater than 0.20) (Table 3) . One-, two-and three-dimension principal components analyses suggested that one factor adequately captured the information across items in the scale; one factor accounted for 27.8% of the variance. Cronbach's a across the nine items in this scale was 0.61, low for a traditional scale. The test -retest intraclass correlation (ICC) was 0.62. IRT modelling revealed that a binary response (strongly agree vs. all others) best captured the responses. Results from the Rasch-type models for the five-point ordinal scale (not shown) yielded misfitting items and item response options that never had the highest probability of being selected. As a result, all items were reduced to binary responses; the binary response mean, SD and corrected item-total correlation for the FPOE scale appear in Table 4 . The IRT-estimated item difficulty parameters varied from 2 1.73 to 2.28, indicating the items did not cover the ends of the distribution. None of the in-fit MNSQ statistics exceeded the acceptable interval (0.75-1.33), indicating the latent variable adequately fit all the items. Cronbach's a for the binary response scale version increased substantially to 0.73 (which is at the lower end of the range of acceptable). The PS reliability was 0.67; the test -retest ICC was 0.66 and 0.62 for CTT-and IRT-derived scale scores, respectively.
The participants and the items are displayed across the latent FPOE scale in Fig. 1 . Items did not cover a major portion of the more difficult end of the distribution (the larger positive numbers) (see Fig. 1 ).
The dichotomised FPOE scale correlated 2 0.32 (P , 0.01) with social desirability and 0.33 (P , 0.01) with home fruit availability ( Table 5) . FPOE correlated 0.29 (P , 0.01) with home fruit availability after controlling for social desirability, suggesting some social desirability response bias.
Vegetable purchasing outcome expectancies (VPOE)
Respondents tended to most frequently use the 'strongly agree' category for the VPOE responses, as revealed by the mean item responses (see Table 3 ). All items were discriminating, except for the first item which had a low corrected item-total correlation. The one-factor principal components solution provided a reasonable fit to the items accounting for 31.6% of the variance. Cronbach's a was 0.72 and the test -retest reliability was 0.71.
Examination of the IRT in-fit statistics and item response functions revealed that item responses were best characterised as a binary response between 'strongly agree' and all other responses. The mean item scores using binary responses are displayed in Table 4 . All items were discriminating; and Cronbach's a increased (by using the binary scoring) to 0.77. Item difficulty estimates ranged from 21.99 to 1.73. The PS reliability was 0.72, and the test -retest ICC was 0.66 and 0.67 for CTT-and IRT-derived summary scores, respectively.
The items did not cover the more difficult end of the distribution of VPOE (Fig. 2) . The VPOE scale correlated 2 0.34 (P , 0.01) with social desirability and 0.27 (P , 0.01) with home vegetable availability. VPOE correlated 0.23 (P , 0.01) with home vegetable availability after controlling for social desirability, suggesting some social desirability of response in the raw scores.
Comparative fruit purchasing outcome expectancies (CFPOE)
The mean, SD and corrected item-total correlations for each of the nine CFPOE scale items appear in Table 3 . All items were at least moderately discriminating. A single factor captured meaningful variance in these items (36.6%). The single-factor Cronbach's a was 0.78. The test -retest ICC was 0.55.
IRT modelling analysis to assess the effective response categories suggested a binary response fit the items best (fresh always vs. all other responses). The mean, SD and corrected item-total correlations for the binary response scales for these items appear in Table 4 . All items were discriminating. The item difficulty estimates ranged from 21.62 to 1.45 (Table 4 ). All in-fit values were within the acceptable range. Cronbach's a for the scale with binary responses increased (from that using the five-category scale) to 0.86. The PS reliability was 0.76. The test -retest ICC was 0.67 and 0.65 for CTT-and IRT-derived summary scores, respectively.
The CFPOE items covered only the central portions of the distribution of outcome expectancies for purchasing type of fruit, missing both the extreme positive and the extreme negative ends of the distribution (Fig. 3) . CFPOE was not significantly correlated with social desirability, but was correlated 0.24 (P , 0.01) with home fruit availability. CFPOE was correlated 0.19 (P , 0.05) with home fruit availability after correcting for social desirability.
Comparative vegetable purchasing outcome expectancies (CVPOE)
The mean, SD and corrected item-total correlations appear in Table 3 . All items were discriminating. A one-factor solution appeared to capture meaningful variance in these items (43.9%). Cronbach's a for these items was 0.83, and the test -retest ICC was 0.67. The IRT modelling to assess the effective response categories suggested a binary response fit the items best (fresh always vs. all other responses). The mean, SD and item total correlations for the binary response scales for these items appear in Table 4 . The items with binary responses were more discriminating. The difficulty estimates ranged from 2 2.19 to 1.96. All of the item infit values were within the acceptable range, except for the first item. This item was retained in the scale because of the interest in the importance of health to comparative food purchasing decisions and the in-fit value was just outside the acceptable range. Cronbach's a for the scale with binary responses increased to 0.87. The PS reliability was 0.78 and the test -retest ICC was 0.64 and 0.73 for CTT and IRT summary scores, respectively.
The items covered a substantial portion (22.5 to 2.0) of the distribution of the outcome expectancies for purchasing type of vegetables, but not the extremely easy or the extremely difficult ends (Fig. 4) . The CVPOE scale was correlated 2 0.31 (P , 0.01) with social desirability and 0.18 (P , 0.05) with home vegetable availability. However, CVPOE was not significantly related to home vegetable availability after controlling for social desirability (Table 5) .
Discussion
A set of four scales was created to identify outcome expectancies separately for purchasing fruit, vegetables and for comparative fruit and vegetable purchases as part of a programme of research on predictors of home F&V availability. Adequate psychometric characteristics were obtained for each of these scales. The fruit comparative scale significantly correlated with the corresponding home fruit availability scale, after controlling for social desirability. The vegetable comparative scales significantly correlated with the vegetable availability scale; however, this relationship was not significant after controlling for social desirability. These scales appear ready for use by other investigators studying F&V purchasing decisions.
Future users, however, could simplify response by using only the binary response scales. IRT scales are similar to Guttman scales in that agreement with items later in the scale assumes agreement with items earlier in the scale 18 . Thus, a person's position or score on an IRT scale can be understood as the point where the respondent agreed with items to that point, but not with items beyond that point. The items at the higher end of the scale are generally harder to agree with (thereby meriting the 'difficult to respond' label). For example, people generally like fruit because of their sweet taste, but often do not like vegetables 7 . In the FPOE scale, the items referring to liking to eat them or good taste (items h, i and b) were more easily agreed with (2 1.09, 2 0.80 and 20.46, respectively) than the same items on the VPOE scale (2 0.44, 1.11 and 0.53, respectively). Similar patterns were detected for the comparative purchasing scales.
One possible implication of sequencing items along the underlying scale based on difficulty is that interventions targeting these underlying constructs could tailor to the participant's point on the scale. That is, the next item beyond the person's point on the scale is the item to which others have next most often agreed with. This suggests
The strengths of this research include the assessment of test -retest reliability of scales, the assessment and statistical control for social desirability of response, and the diverse ethnic and socio-economic composition of the sample. The limitations include the self-report nature of the data (which may be unavoidable for the variables in this type of research), some participation bias with greater participation among females and blacks, and not covering the full underlying dimensions of the corresponding variables. The possibility of ethnic group or gender modifying the relationships reported here should be addressed in larger samples.
Conclusion
Outcome expectancies for purchasing F&V and fresh versus other forms of F&V can be quantified; the sequencing of items can be meaningfully interpreted; and the scales were related to other measures in expected and meaningful ways. Investigators should use these variables to better understand influences on home F&V availability. Tests of the possible intervention tailoring implication should be conducted. this manuscript, and coordinated contributions to the manuscript. K.W. is a statistician and conducted all statistical analyses. M.M. was the project manager for this study. A.B. was a research coordinator for this project. J.B., K.C., T.N., J.F. and S.O'D. participated in the design and oversight of the study. All authors reviewed drafts and made contributions to this manuscript.
